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BASIC-ABSTRACT: 

The piston for two-cycle engine includes: (a) A piston - Porous 
silicon nitride 

is provided on the external periphery of a barrel section. 

Aluminium is 

impregnated in its inside. Aluminium is impregnated into a piston 
ring groove 

section comprising porous silicon nitride. The piston comprises 
porous silicon 

nitride; and (b) a cylinder - polysilazane is stuck on the inner wall 
of a 

cylinder liner formed of porous silicon nitride to form a sliding 
surface to 

the piston. The porous silicon nitride is formed by applying 
reaction 

sintering to a moulding comprising silicon in nitrogen atmos.. 

The polysilazane comprises: H2 SiNCHS, (CHSiHNH)n. 

USE/ADVANTAGE - The piston is used in the two-cycle engine. A 
combination of 

the smooth cylidner liner and the porous silicon nitride reduces 
coefft. of 

friction. The result generates no burning even if thermally severe 
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is done by increasing an engine load. The resulting two-cycle engine 
features 

superior durability. 
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(54) PISTON OF TWO-CYCLE ENGINE 

(57)Abstract: 

PURPOSE: To provide a piston structure of two-cycle 
engine tliat is able to keep off any seizure or binding 
even in high load driving and, what is more, excellent in 
durability. 

CONSTITUTION: Polysilazane is put on the inner 
surface of a cylinder liner 2 consisting of porous silicon 
nitride, making it into a smooth surface, while a layer 14 
of the porous silicon nitride is formed on an outer wall of 
a drum part 12 of a piston and then aluminum is 
impregnated at the inner side. In addition, a portion of a 
piston ring groove 15 is composed of a metal ceramics 
composite with the porous silicon nitride and aluminum 
in combination, through which it is improved in terms of 
wear resistance and any seizure or binding at the time of 
high load driving is thus prevented from occurring. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claun(s)] 

[Claim 1] Piston structure of the two-cycle engine characterized by having the piston which infiltrated 
aluminum into the piston ring slot which consists of porous silicon nitride, and the cylinder which 
polysilazane was made to adhere to the internal surface of the cylinder liner using porous sihcon nitride, 
and formed the sliding surface with a piston in the glide plane while arranging porous silicon nitride in 
the periphery section of the drum section of a piston and infiltrating aluminum into the inside. 
[Claim 2] The sihcon nitride of the aforementioned porosity is the piston structure of the two-cycle 
engine according to claim 1 characterized by carrying out reaction sintering of the cast which consists of 
silicon in nitrogen-gas-atmosphere mind. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the piston structure of a two-cycle engine of requiring a 

heavy load. 

[0002] 

[Description of the Prior Art] With the engine which bums a fuel, and a piston is made to go and come 

back to with the heat energy generated inside an engine, and is driven, it is divided roughly into the four 

stroke cycle engine which performs the four aforementioned processes between crankshaft 2 rotations in 

the two-cycle engine which performs the process of inhalation, compression, explosion, and exhaust air 

by about two-line, i.e., crankshaft, 1 rotation of a piston, and about four lines of a piston. 

[0003] And with a two-cycle engine, since explosion is performed for every rotation of a crankshaft, 

there is an advantage that there is Uttle rotation fluctuation of an output shaft and high torque can be 

generated. 

[0004] 

[Problem(s) to be Solved by the Invention] On the other hand, with such a two-cycle engine, when a 
load tends to be made into size by small capacity and it is going to obtain high power, there is a problem 
that the poor lubrication of the part of the piston ring develops for generation of heat, and printing with a 
cylinder arises. 

[0005] This invention is made in view of such a problem, and the purpose tends to offer the piston 
structure of the two-cycle engine which is equal to heavy load operation and printing of a piston cannot 
generate easily. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, while according to this 
invention arranging porous silicon nitride in the periphery section of the drum section of a piston and 
infiltrating aluminum into the inside, the piston structure of the two-cycle engine equipped with the 
piston which infiltrated aluminum into the piston ring slot which consists of porous silicon nitride, and 
the cylinder which polysilazane was made to adhere to the internal surface of the cylinder liner using 
porous silicon nitride, and formed the sliding surface with a piston in the glide plane is offered. 
[0007] 

[Function] While infiltrating aluminxun inside the porosity silicon nitride which polysilazane was made 
to adhere to the internal surface of the cylinder liner of porosity silicon nitride, formed in the glide plane, 
and has been arranged to the skin of the drum section of a piston, since the part of a piston ring groove 
makes a metal-ceramics composite constitute fi'om porosity silicon nitride and aluminum, on the 
occasion of the reciprocating motion of a piston, coefficient of fiiction becomes smallness with the 
combination of a smooth cylinder liner and porosity silicon nitride, and printing is fiulher prevented also 
for heavy load operation by the wear-resistant improvement in a piston ring slot. 
[0008] 

[Example] Next, a drawing is used about the example of this invention, and it explains to a detail. 
[0009] Drawing 1 is the sectional view showing one example of the piston structure of the two-cycle 
engine concerning this invention, 1 is a piston in this drawing, and 2 is the cylinder liner. 
[0010] While bearing high temperature, the silicon nitride (Si 304) of high intensity is used, and the 
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head 1 1 of a piston 1 is connected with the ring 13 of metallicity [ drum section / 12 ]. And the layer 14 
of the siUcon nitride of the porosity created by the peripheral wall of a drum section 12 by reaction 
sintering is arranged, and aluminum (aluminum) sinks into the inside. Moreover, porous silicon nitride is 
used also for the part of a piston ring groove 15, aluminum sinks in, the metal-ceramics composite of 
high intensity is constituted, and it has the outstanding abrasion resistance. 

[001 1] A cylinder liner 2 also consists of silicon nitride of the porosity created in reaction sintering, 
polysilazane (for example, H2 SiNCH3, [CH3 SiHNH] n) is made to adhere to the intemal surface, a 
glide plane is formed, and improvement in surface density is achieved. 

[0012] Thus, in constituted this example, as for the peripheral wall of the drum section 12 of a piston 1, 
porous silicon nitride is arranged, and aluminum sinks in. Moreover, since the consistency of the 
intemal surface of the cylinder liner 2 which consists of porous silicon nitride improves by polysilazane 
and it is finished flat and smooth Since coefficient of friction becomes smallness with the combination 
of a glide plane and porous silicon nitride, it will slide smoothly and the part of a piston ring groove 15 
is further excellent in abrasion resistance in the metal-ceramics composite and **** of high intensity, 
Generating of printing with a cylinder liner 2 will be prevented. 

[0013] As mentioned above, although the above-mentioned example explained this invention, 
deformation various by within the limits of the main point of this invention is possible, and these 
deformation is not eliminated from the range of this invention. 
[0014] 

[Effect of the Invention] While infiltrating aluminum into the part of a piston ring groove and raising 
abrasion resistance using the silicon nitride of the porosity by reaction sintering of the periphery section 
of the drum section of a piston, and a cylinder liner like an above-mentioned example according to this 
invention Since polysilazane was made to adhere to the wall of a cylinder liner and glide plane-ization 
was attained The two-cycle engine which was excellent in endurance is obtained without printing 
occurring in the combination of a smooth cylinder liner and porosity silicon nitride, even if it increases 
an engine load and performs cruel operation thermally since coefficient of friction is small. 



[Translation done.] 
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